C erebrovascular disease ranks as the most common cause of death in Taiwan in the 20 years between 1963 and 1982. From our previous study, 1 we found that the rate of decline in the ageadjusted mortality rate for stroke in Taiwan was not as rapid as that in the United States and Japan, and a geographic difference in the downward trend of stroke mortality was found. To date, few epidemiological studies concerning incidence and prevalence of stroke have been conducted in Taiwan. In an attempt to conduct an investigation of stroke, heart disease, and diabetes, a study entitled "Epidemiologic Study of Stroke, Diabetes, and Cardiovascular Disease" was begun in 1986 with a cohort of 8,705 people. Prevalence of stroke in this cohort has been reported elsewhere. 2 Now we present the results of this prospective incidence study.
Subjects and Methods A cohort of 8,562 stroke-free people were followed up for 4 years to observe occurrence of stroke. The methods of sampling the study population, collecting initial data, and finding and ascertaining prevalence of stroke cases have been reported elsewhere. 2 In summary, the study population was selected by cluster sampling and consisted of both urban and rural communities from four regions of Taiwan. The family was used as the study unit and consisted of people born before 1950. For the stroke survey, door-to-door household surveys were used, and data such as demographic information, personal disease history, family history, smoking habits, drinking, diet preference, and lifestyle were collected. Diagnostic criteria for hypertension was mean blood pressure higher than 160 mm Hg systolic, or 95 mm Hg diastolic, or both, for three measurements, and/or the subject had been previously diagnosed with hypertension and was currently taking antihypertensive medication. We used screening questionnaires and procedures to locate and identify people with heart disease or diabetes, but only those diagnosed by a medical doctor as having these diseases were considered in the risk factor analysis. In the present study, a "smoker" was defined as one who smokes on average more than five cigarettes per day, an "alcohol drinker" as one whose weekly consumption of alcohol was more than 90 g, a "tea drinker" as one who consumed more than 300 cc tea per day, and a "salty food eater" as one who ate food that was very high in sodium content every day; obesity was defined as body mass index above 30 kg/m 2 .
Successful interviews were undertaken with 8,705 people in the first 3 months of this study, and 143 cases of stroke were identified. The remaining 8,562 strokefree people were annually followed up for 4 years to study the incidence of stroke. To identify new stroke cases within the study population, it was suggested to the study subjects that, when they were ill, they should visit local doctors working in nearby community hospitals who were willing to participate in the study. These doctors kept the medical records and informed us if they had a new case of stroke. In addition, to ensure complete case finding and ascertainment, we sent public nurses to visit the study population every year to collect medical records and screen the new cases of stroke, which were later confirmed by a board-certified neurologist as in the previous prevalence study. 2 If a subject died during the study period, the death certificate and medical records were obtained. If a subject moved to another place, attempts were made with the help of relatives, neighbors, the police department, and local government to reestablish contact.
The incidence of cases of stroke was determined according to standardized diagnostic criteria 3 -5 and computed tomographic (CT) findings. Stroke was defined as a sudden neurological deficit of presumed vascular origin that lasted longer than 24 hours. Transient ischemic attacks were not included in this study. All preliminary diagnoses, medical records, and death certificates were presented at a meeting of senior neurologists to ensure that diagnoses conformed to the standardized diagnostic criteria.
The incidence rate was expressed by 95% confidence interval and was age-adjusted by 1960 US population. Significance of the age-adjusted risk ratio was tested by the Mantel-Haenszel procedure, 6 and logistic regression was used for multivariate analysis.
Results
A total of 8,562 stroke-free subjects were followed up from October 1, 1986, to December 31, 1990. There were 104 (61 men and 43 women) first-ever cases of stroke identified in this period. The crude average annual incidence rate of first-ever stroke in inhabitants in Taiwan above age 35 years was 330 per 100,000 (378 per 100,000 for men and 280 per 100,000 for women). The age-adjusted incidence rate was 329 per 100,000 (348 per 100,000 for men and 301 per 100,000 for women) ( Table 1) .
Among the 104 subjects with a first-ever stroke, 68 (65.4%) had a CT scan performed. The types of stroke diagnosed under the standardized diagnostic criteria were cerebral infarction in 74 subjects (71%), cerebral hemorrhage in 23 subjects (22%), subarachnoid hemorrhage in one subject (1%), and unclassified in six subjects (6%) ( Table 2 ). Cerebral hemorrhage was confirmed by a CT scan in 19 subjects (82.6%).
The 1-month case-fatality rate was 17.3% for all stroke cases in the study, 30.4% for cerebral hemorrhage, and 8.1% for cerebral infarction. In the eastern region of Taiwan, the 1-month case-fatality rate for all stroke cases was 31.8%.
Incidence rates differed significantly in the four study areas and between the rural and urban areas ( Table 3 ). The incidence rate was highest in the eastern region and was twice as high in rural as in urban areas.
In the present study, age-adjusted risk ratio for hypertension was 3.75. Other significant risk factors of stroke in the current study were consumption of alcohol and salty food (Table 4 ). After multivariate adjustment for age, sex, and all factors in Table 4 , age, hypertension, and salty food remained significant and independent risk factors for stroke, with a risk ratio of 1.9 for hypertension and 1.3 for salty food (/?<0.05). •Adjusted by 1960 US population. Discussion There were 7.2% of the subjects in this cohort who were lost to follow-up during this prospective incidence study. We recognize that when people have a stroke, they are likely to move home to be closer to care givers or for economic reasons. Therefore, with a small number of stroke cases missing, the incidence rate could be underestimated.
Because of differences in the design and analysis of the incidence study, comparison of the incidence rates in different countries may not be valid. Malmgren et al 7 have defined criteria for designing and analyzing stroke incidence studies. Studies that meet these criteria are much more likely to produce rates that can be validly compared. When comparing the age-specific incidence rates among the different countries reported by studies that meet these criteria, the data in Figure 1 show that the incidence rates in Taiwan are higher than the United Kingdom 8 and the United States 9 but similar to those in Japan. 4 Although it is much lower than the average incidence rate of six cities in mainland China, the incidence rate is close to the rate of a city with the same latitude in mainland China. 10 Cerebral hemorrhage is more common in Oriental than Occidental people, as has been suggested in many studies. 4 "- 13 The present study confirmed this finding ( Table 2 ). Cerebral hemorrhage occurred in 22% of stroke patients in this study, a rate lower than in mainland China, 10 similar to Japan, 4 and higher than the United Kingdom 8 and the United States. 12 The 1-month fatality rate in the present study is very close to reports from an islandwide stroke registry in Taiwan, 14 but is lower than reports from other countries.
1516 The 1-month fatality rates were 19%, 28%, and 17.3%, respectively, in the Oxfordshire Community Stroke Project (OCSP), 15 the Rochester Study, 16 and the current study (Table 5) . This difference was mirrored among those with cerebral infarction (10%, 19%, and 8.1%) and with cerebral hemorrhage (50%, 84%, and 30.4%). The low 1-month fatality rate for cerebral infarction in the present study could be explained by the fact that a higher percentage of cerebral infarctions were lacunar strokes, which have a low case-fatality rate. Wong et al 17 reported that in Taiwan, 39% of cases of cerebral infarction are lacunar strokes; in contrast, 25% of cerebral infarction cases were lacunar stroke in the OCSP 18 and 19% in the Harvard Cooperative Stroke Registry. 19 Explanations of a low 1-month casefatality rate for stroke, such as the accurate diagnosis of small hematoma by CT scan and aggressive medical and surgical management, 15 could not explain the low 1-month fatality rate for cerebral hemorrhage in the present study. One would need to infer that there had been more small hematomas in our population.
As in some other studies, hypertension was the most important risk factor for stroke. For ischemic stroke, the Framingham Study demonstrated the age-and risk factor-adjusted relative risk for definite hypertension was 4.0 in men and 4.4 in women. 20 A study from Rochester, Minnesota, showed that the relative risk for ischemic stroke was 4.0 for definite hypertension. 21 The present study showed the relative risk for hypertension for all stroke cases was 1.9. Tea and salty foods are very popular with Chinese people; however, the present study found no association between drinking tea and the occurrence of stroke. After multivariate analysis, salty food was still a significant risk factor for stroke, with a relative risk of 1.3. These results are fairly similar to a population-based case-control study in the People's Republic of China. 22 From the present study and our two previous studies, 1 -2 it was found that the rural areas, particularly the eastern region, a district remote from the industrialized cities, had a high stroke incidence rate, a high stroke 1-month case-fatality rate, and a high stroke mortality rate with a slower declining rate but a low stroke prevalence. This phenomenon probably can be explained, to some degree, by the fact that people in this area are not sufficiently well-educated to realize and avoid the risk of cerebrovascular disease. Also, they do not have the best medical care with resultant high case-fatality rates.
